A functional analysis of the Candida albicans homolog of Saccharomyces cerevisiae VPS4.
To investigate the role of the prevacuolar secretion pathway in the trafficking of vacuolar proteins in Candida albicans, the C. albicans homolog of the Saccharomyces cerevisiae vacuolar protein sorting gene VPS4 was cloned and analyzed. Candida albicans VPS4 encodes a deduced AAA-type ATPase that is 75.6% similar to S. cerevisiae Vps4p, and plasmids bearing C. albicans VPS4 complemented the abnormal vacuolar morphology and carboxypeptidase missorting in S. cerevisiae vps4 null mutants. Candida albicans vps4Delta null mutants displayed a characteristic class E vacuolar morphology and multilamellar structures consistent with an aberrant prevacuolar compartment. The C. albicans vps4Delta mutant degraded more extracellular bovine serum albumin than did wild-type strains, which implied that this mutant secreted more extracellular protease activity. These phenotypes were complemented when a wild-type copy of VPS4 was reintroduced into its proper locus. Using a series of protease inhibitors, the origin of this extracellular protease activity was identified as a serine protease, and genetic analyses using a C. albicans vps4Deltaprc1Delta mutant identified this missorted vacuolar protease as carboxypeptidase Y. Unexpectedly, C. albicans Sap2p was not detected in culture supernatants of the vps4Delta mutants. These results indicate that C. albicans VPS4 is required for vacuolar biogenesis and proper sorting of vacuolar proteins.